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The p rin c ip a l aim of school h ea lth  In s tru c tio n  i s  to  secure 
favorable behavior in  a l l  s itu a tio n s  involving an in d iv id u a l 's  h e a lth . 
Broadly pu t, the aim of h ea lth  in s tru c tio n  i s  to  teach people to  l iv e  
w ell, s c ie n t i f ic a l ly ,  economically, and happily ,^
Health knowledge i s  the framework upon which are b u i l t  a t t i ­
tudes and behavior. I t  i s  the g r i s t  out of which judgments and 
decisions are made. Knowledge forms the b as is  fo r  ac tio n , and, i f  
the p rin c ip a l aim of h ea lth  in s tru c tio n  i s  h ea lth fu l behavior, know­
ledge must be acquired and given fre e ly  and p le n tifu l ly  by h ea lth
educators as p a r t of the experimental base from which a course of
2action  i s  chosen.
Since h ea lth  knowledge i s ,  th e re fo re , a v i t a l  p a r t of o n e 's  
hea lth  education, and i s  a conducive p a r t of a general education, a 
u n iv e rs ity  i s  ob liga ted  to  provide ways and means fo r  students to 
acquire any needed h ea lth  inform ation.
I t  then becomes necessary to determine the general hea lth  
knowledge le v e l of studen ts a t  Montana S ta te  U n iv ersity . The study
4 )e lb e rt O berteu ffer, School Health Education (New York* 
Harper and B rothers, 1949), pp. 48-9.
% b id . .  p . 49.
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pioceeded by adm inistering a general h ea lth  knowledge t e s t  to a 
sample group of students during th e  f a l l  q u arte r of 1956.
Purpose of the Study
The purpose of th is  study i s  to  determine the general 
h ea lth  knowledge lev e l of a se lec ted  group of male students a t  
Montana S ta te  U niversity  and determine the ex ten t of influence 
se lec ted  fac to rs  w ill have on te s t  sco res.
A nalysis of the Problem
An extensive survey of the l i t e r a tu r e  was undertaken to 
determine Whether ex is tin g  standardized te s ts  would adequately 
measure hea lth  knowledge. Recent pub lica tions in  the  hea lth  edu­
ca tion  area were analyzed to  determine the main sub-d iv isions of 
h ea lth  knowledge. These sub-d iv isions were then compared with 
the author* s evaluation  of o th e r standardized h ea lth  knowledge 
t e s t s .  I t  was found th a t  ex is tin g  te s t s  are  not completely com­
prehensive in  a l l  sub-d iv isions of h ea lth  knowledge. To assure 
a more complete evaluation of h ea lth  knowledge, i t  was necessary 
to devise a new t e s t .  This was accomplished by rev is in g , combin­
ing , and adding to ex is tin g  standardized hea lth  knowledge t e s t s .
Other problems re la ted  to th is  study lay  in  the determina­
tio n  of the ex ten t to  which se lec ted  fa c to rs  a f fe c t  the general 
h ea lth  knowledge of th is  freshmen and sophomore group.
One of these  fa c to rs  was whether these studen ts had 
completed any previous formal h ea lth  experience in  high school. 
This inform ation was obtained from the cover sheet of the t e s t .
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o th e r  fa c to rs  considered were the  s iz e  and lo ca tio n  of high 
schools from which students had been graduated* Space was provided 
on the answer sheet fo r  the studen ts to  w rite  down the name of the 
high school from which they graduated* C areful inspection  of th is  
inform ation revealed th a t , fo r  purposes of comparison in  th is  study, 
the students should be divided in to  four groups, th ree  from Montana 
and one o u t-o f-s ta te *  Montana high schools were d is tr ib u te d  in to
3
th ree  groups as classed  by the tfontana Educational D irectory*
A ll o u t-o f-s ta te  students were put in  one evaluation d iv is io n  
regard less of the s iz e  of high school from which they graduated*
Basic Assumptions
This study w ill proceed on the supposition th a t  the 436 
students te s ted  are an adequate sample of the male freshmen and 
sophomore students a t  Montana S ta te  U niversity  during the f a l l  
quarte r of 1956. This group rep resen ts  44*7 per cent o f the to ta l  
number of freshmen and sophomore male students enrolled  during th is  
f a l l  teim .
The r e l i a b i l i ty  of the  mean o r standard dev iation  depends 
upon the s ize  of the sample from which the standard e r ro r  i s  
based* Standard e r ro rs  vary inverse ly  as the square ro o t of sample 
s iz e , so i f  the number in c reases , the standard e rro r  decreases*
The la rg e r  the number, the la rg e r  the  standard dev ia tion  of the
% ary M. Condon, Montana Educational D irec to ry * 1956-1957. 
S ta te  Department of Public In s tru c tio n , (Butte* McKee P rin ting  
Company, 1956), pp. 5-38.
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sample and the more in c lu siv e  the  sample becomes of the  general popu­
la t io n .  The range covered by a sample between 200 and 1,000, vdien 
a l l  are  dravm from a normal population , i s  p lus o r  minus th ree  stan­
dard d ev ia tio n s . In  a normal population of 10,000 studen ts, th is  
would include 99.75 per cen t of a l l  cases.^
I t  w ill be assumed th a t h ea lth  knowledge can be measured. 
Many te s t s  have been standardized, and as one au th o rity  says, " I t  
i s  re la tiv e ly  easy to measure the pupils* h ea lth  knowledge."^
I t  w ill be assumed th a t  ex is tin g  h ea lth  knowledge te s ts  
have f a u lts  «hich make them u n sa tisfac to ry  fo r  measuring the hea lth  
knowledge of freshmen and sophomore co llege s tu d en ts . A survey of 
several standardized hea lth  knowledge te s t s  showed a general weak­
ness in  questions perta in ing  to  h ea lth  hazards. O ther f a u lts  
discovered were poorly worded statem ents and te c h n ic a lity  of 
terms used.
This study w ill proceed on the supposition th a t  a t e s t  
can be constructed to adequately measure h ea lth  knowledge.
D efin itio n s
H ealth knowledge. Knowledge of such fa c ts  and procedures 
as w ill make in te l l ig e n t  h ea lth  p rac tic e s  p o ss ib le .
^ e n ry  E . G a rre tt ,  S ta t i s t i c s  in  Psychology and Education 
(New York* Longmans, Green and Company, 1953), pp. 207-8.
^Jesse F . Williams and Fannie B. Shaw, Methods and M aterials 
fo r  Health Education (New York* Thomas Nelson and Sons, 1935), 
pp. 258-9.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Sub"dlvisions of h ea lth  knowledge.  The following f iv e  headings 
were se lec ted  as major sub-d iv isions of hea lth  knowledge* (a )  person­
a l i ty  fa c to rs ; (b) d ie t  and n u tr i t io n ;  (c )  general operation  of body; 
(d) h ea lth  hazards—prevention and ca re ; and (e ) reproduction and 
h e red ity .
Level of h ea lth  knowledge.  The percentage of items co rrec t 
on the hea lth  knowledge t e s t .
Selected male stu d en ts . Those male studen ts vdio were enrolled  
in  reg u la r physical education c la sse s  during f a l l  q u a rte r, 1956.
FoimajI h ea lth  experience. That type of h ea lth  education 
iidiich i s  obtained by p a r tic ip a tio n  in  an organized high school hea lth  
c la s s .
Montana school d i s t r i c t s .  A c la s s if ic a t io n  of Montana schools 
vdiich separates them in to  the following th ree  d is t r ic ts *  ( l )  a f i r s t  
c la ss  d i s t r i c t  i s  one which has a general population of e igh t thou­
sand o r more; (2) a second c la ss  d i s t r i c t  i s  one th a t has a population 
o f one thousand o r more and le s s  than e igh t thousand; and (3) a th ird  
c la ss  d i s t r i c t  i s  one with a population o f le s s  than one thousand.
B i-s e r ia l  c o rre la tio n . A co rre la tio n  between t r a i t s  or 
a t t r ib u te s ,  when members of a group can be given scores in  one v a r i­
ab le , but can only be c la s s if ie d  in to  two ca tegories in  the second 
v a r ia b le .
L im itations of the Study
This study i s  lim ited  to  the male freshmen and sophomore 
studen ts p a r tic ip a tin g  in  physical education c la sse s  during the  f a l l  
q u arte r of 1956.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Eight standardized t e s t s  are  used as guides in  constructing
a h ea lth  knowledge t e s t .  They are as follow s: Health Education P re-
6 T 8T est ; T rusle r-A rn ett ; Brewer-Schrammel j Health Inventory fo r  High
School S tudents^; K ilander^^; Michigan Health Knowledge T est^^; Acorn
N ational Achievement T ests^^j D earborn 's H ealth Knowledge T est^^.
The t e s t  covers f iv e  sub-divisions» based on review of
ex is tin g  te s t s ,  and has approximately the same number of questions
in  each d iv is io n .
F acto rs th a t  may influence the knowledge lev e l w ill be
lim ited  to previous formal h ea lth  experience, and s ize  and location
of high schools from vdiich the students were graduated.
h e a l th  Education P re-T est fo r  College Freshmen (Author 
and publishing company u n av a ilab le).
^V. T . T ru s le r , C. E. A rn e tt, and H. E. Schrananel, T ru s le r-  
A rnett Health Knowledge T est (Emporia, Kansas: Bureau of Educational
Measurements, 1940).
8h.  E . Schrammel and John W. Brewer, Brewer-Schrammel Health 
Knowledge and A ttitu d e  T est (Emporia, Kansas: Bureau of Educational
Measurements, 1935).
%erwin Neher, Health Inventory fo r  Hioh School Students 
(Los Angeles: C a lifo rn ia  T est Bureau, 1942).
^% olger F . K ilander, K ilander Health Knowledge T est (Ann 
Arbor, Michigan: Edwards B rothers, I n c . ,  1936).
llM lchioan Health Knowledge T g ^  i s f  AduJUS"1938 (Author 
and publishing company u n av a ilab le ).
l% ohn H. Shaw and Maurice E . Troyer, H ealth Education 
T e s t: Knowledge and A pplication (New York: Acorn Publishing
Company, 1947).
l% erry  H. Dearborn, College Health Knowledge T est (S tan­
fo rd , C a lifo rn ia : Stanford Publishing Company, 1950).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Need fo r  This Study
There have been no s c ie n t i f ic  stud ies to determine the level 
of general h ea lth  knowledge of male students en tering  Montana S ta te  
U niversity .
D iehl and Shepard, in  th e i r  rep o rt fo r  the American Council
on Education, make the following observations
Every co llege student should learn  to co rrec t erroneous 
th inking and develop ra tio n a l and in te l le c tu a l  d iscrim i­
n a tio n . In  no area i s  need fo r  th is  more evident than 
h ea lth  teaching, since the most im portant s in g le  health  
problem of co llege students revolves around h ea lth
ignorance.
Since h ea lth  knowledge te s t s  aid  in  determining the s ta tu s  of 
studen ts, i t  i s  hoped th a t the f in a l  tabu la tion  of re s u lts  from th is  
study w ill in d ica te  vdiether th e re  i s  a need fo r more formal hea lth  
tra in in g  in  high school o r fo r  a required hea lth  course fo r  students 
en tering  Montana S ta te  U n iversity .
Vf. W. P a tty , in  a rep o rt on evaluating h ea lth  education out­
comes, s ta te s  th a t  i t  i s  d es irab le  fo r  the school to make every e f fo r t  
p o ssib le  to insure  th a t  each student possess the e s se n tia l knowledge 
concerning h ea lth .
The re s u lts  of the study can be of value to studen ts, super­
v iso rs , teachers, and ad m in istra to rs , since te s ts  measuring the 
knowledge of hea lth  fa c ts  and p rin c ip le s  have many im portant uses.
l ^ a r o ld  D iehl and C harles Shepard, Health College Stu­
dents (Washington D. C*: American Council on Education, 1939), 
p . 59.
^ ^ i l l a r d  W. P a tty , "Evaluating Health Education Outcome^**, 
(P u b lish er and date of pub lica tion  u n av a ilab le), pp. 4 -5 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Among these are  the following# ( l )  a h ea lth  education te s t  may be 
given a t  the beginning of a course to convince students of th e ir  
need fo r the course; (2 ) a t e s t  may be given a t  the o rgan izational 
meeting o f a course to help the teacher s e le c t u n its  of knowledge 
to be s tre ssed , o r to be excluded; (3) the teacher may use pre­
lim inary and f in a l  t e s t  d iffe ren ces to  measure h is  own teaching 
e ffic ien cy ; (4) the  teacher may use te s t s  to diagnose ind iv idual 
needs of pup ils  and to do remedial teaching; (5) t e s t  re s u lts  may 
serve as a p a r t ia l  b as is  fo r  pupils* marks; (6) supervisors and 
adm in istra to rs may use such te s ts  as a ids in  comparing e ffic ien cy  
of various teachers of h ea lth  education; and (7) the  school s ta f f  
may be in te re s te d  in  comparing lo ca l pupil te s t  r e s u lts  with 
national norms, providing such are av a ila b le .
This study, wdiich i s  an attem pt to determine the hea lth  
knowledge lev e l of a group of s tuden ts, i s  the f i r s t  o f i t s  kind 
a t  Montana S ta te  U n iv ersity . Because of the ever-increasing  
importance of s tuden ts’ needs fo r  h ea lth  inform ation in  th is  
rap id ly  changing world of today, fu tu re  stu d ies must be made.
% bid<
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CHAPTER I I  
REVIEW OF PREVIOUS RESEARCH
To determine methods of evaluating  h ea lth  knowledge, i t  
was necessary to glean th e  l i t e r a tu r e  to find  ways and means of 
e s tab lish in g  the  s ta tu s  of hea lth  knowledge.
In  1935, Roland Rooks made a study of the co llege fresh ­
men's knowledge of personal hygiene. He sta ted  th a t  a t  le a s t  two 
fundamental questions confront those in te re s te d  in  the  teaching 
of personal hygiene to co llege freshmen. F i r s t ,  i s  the  knowledge 
received in  the h ea lth  education area from the secondary school 
s u f f ic ie n t to meet p resen t day needs, o r should th is  knowledge 
be supplemented by co llege courses? Second, a t  Wiat level and 
in  Wiat area should one begin in  the  teaching of h ea lth  education?^
The above questions a re  s t i l l  im portant issu es  today and 
good reasons fo r  attem pting to evaluate the h ea lth  knowledge 
lev e l of Montana S ta te  U niversity  s tu d en ts .
Mr. Rooks made the follow ing comments in  h is  summary*
(1) the re  i s  a serious lack in  knowledge of simple s tru c tu re  and
normal functioning of the human body; and (2) the re  i s  a serious
2
lack in  knowledge of hygienic fa c ts  and p r in c ip le s .
^Roland Rooks, "The College Freshmen’ s Knowledge of and 
I n te r e s t  in  Personal Hvoiene." The Research Q uarterly  (Supplement)» 
Vol. VI, No. 3 (O ctober, 1935), p . 51*
% bid . .  p . 65.
-9 -
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in  conclusion, Mr. Rooks s ta te s  th a t  u n t i l  high schools ade­
quately  meet h ea lth  education o b je c tiv es , co llege freshmen should be
3
required  to  take a hea lth  education course.
A comparison between Mr. Rooks* find ings and the  investigator*  s 
own study i s  made in  the l a s t  chap ter.
W illard W. P a t ty 's  study on the reading d i f f ic u l ty  d iffe ren ces 
of h ea lth  knowledge t e s t s  has attempted to analyze measuring devices 
in  the f ie ld  of h ea lth  education. Mr. P a tty  asks th is  question,
"Should we improve our h ea lth  education tests?** He s ta te s  the  answer 
must be a ffirm ativ e  unless we take the  p o sitio n  th a t  the te s ts  now in  
use are  f a u l t l e s s .  Obviously, the f i r s t  steps toward improvement 
would be concerned with the discovery of weaknesses in  construction
4
of the te s t s  in  udiich we are in te re s te d .
Mr. P a tty  went on to conclude there was a reading-vocabulary 
d if f ic u l ty  d iffe ren ce  in  commonly used hea lth  education t e s t s .  He 
concludes th a t words used in  presenting  questions in  hea lth  education 
te s ts  should be chosen from the vocabulary common to pupils of th a t
5
degree of general educational advancement.
This opinion i s  supported by the fa c t  th a t  one of the c r i t i ­
cisms made by the major group o f students #io took the w rite r’ s
^ Ib id . .  p . 66.
D i l l a r d  W. P a tty , "Reading D iff ic u lty  D ifferences of Health 
Knowledge T es ts ,"  The Research Q u arte rly . Vol. XVI., No. 3 (October, 
1945), p . 206.
^ Ib id . .  p . 215.
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constructed t e s t  was the te c h n ic a lity  of some of the t e s t  item s. 
P a r tic u la r ly , physio log ical and anatomical terms re la tin g  to general 
operation  of the body were said to be too technical*  These t e s t  
items had been previously  chosen from eigh t standardized hea lth  
knowledge t e s t s .
In  1952, James Humphrey made a study of h ea lth  problems 
in te re s tin g  to co llege men. A group enrolled  in  a personal and 
community hygiene course were asked to w rite  ou t some of the pro­
blems vdiich they f e l t  would be of most in te re s t  to them fo r  d is ­
cussion in  th is  course. The re s u lts  from the above inquiry were 
combined to determine h ea lth  issu es of most im portance. The ten 
problems l is te d  most frequently  were as follows* n u tr it io n  and 
foods; communicable d iseases; ex erc ise , sleep and r e s t ;  sex educa­
tio n ; n a rco tics  and stim u lan ts; mental hygiene; home hygiene; 
re sp o n s ib ility  in  community hygiene; cancer; and h e a rt d isease .^  
These ten  sub-d iv isions were evaluated in  the t e s t  con­
struc ted  to measure the hea lth  knowledge of Montana S ta te  
U niversity  s tu d en ts .
In  1953, Marie A. H indrichs made an an a ly tic a l study of 
the r e s u lts  of a hygiene profic iency  te s t  given to freshmen 
students en tering co lleg e . A m ultip le-choice type t e s t  item 
was used with an adequate sampling of questions in  the following
%ames H# Humphrey, "Health Problems of In te re s t  to College 
Men." The Research Q u arte rly . Vol. XXIII, No. 3 (October, 1952), 
pp. 319-21.
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six  su b -d iv is io n s: public hea lth  and consumer h ea lth ; general
bodily hygiene; mental h e a lth ; n u tr i t io n  and d ie t ;  reproduction,
7
sex and h e red ity ; and personal h ea lth  problems.
The in v e s tig a to r  used m ultip le-choice type t e s t  items and 
noticed a close re la tio n sh ip  between the t e s t  sub-d iv isions employed 
in  Marie Hindrichs* study and those used in  h is  own study.
Another study taken in to  consideration  to fu r th e r  e s ta b lish  
the s ta tu s  of h ea lth  knowledge was one in  vAiich W. A. Mason tr ie d  
to a sce rta in  the hea lth  education knowledge lev e l of one hundred
Q
senior high school studen ts .
The instrum ent used was the A com  HealiJi Education T est
9
vAiich co n s is ts  mostly of m ultip le-choice type questions.
The Acorn t e s t  was one of the e igh t standardized te s ts
used as a guide and the  m ultip le-choice type t e s t  item was used
exclusively  in  constructing  the author* s t e s t .
Mr. Mason concluded th a t, in  high school h ea lth  in s tru c tio n ,
more emphasis should be placed on* safe ty  and f i r s t  a id ; h ea lth  in
10the home, school and community ; and n u tr i t io n .
^Marie A. H indrichs, "Some Notes on a College Proficiency 
T est in  Hygiene," The Research Q u arte rly . Vol. 24, No. 1 (March, 
1953), pp. 18-21.
8W. A. Mason, "Teacher Needs in  Health Education," The 
Research Q u arte rly . Vol. 25, No. 1 (March, 1954), p . 58*
^ Ib id . .  p . 59.
10'Ib id . .  p . 63.
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The four above-mentioned weaknesses have been evaluated in  
the in v e s tig a to r’ s study and fu r th e r  comparison w ill be made in  the 
l a s t  chapter*
A survey of the  l i t e r a tu r e  thus in d ica te s  the  need fo r  more 
research  in  the h ea lth  education area* Needed improvements in  
evaluating h ea lth  knowledge were stressed  and p resen ts a b as is  fo r 
constructing  one’ s own te st*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER I I I  
PROCEDURE
This chapter has been divided in to  two separate  p a r ts .
The f i r s t  p a r t  i s  designed to give the reader a d e ta iled  explana­
tio n  of how and vitiy a new h ea lth  knowledge te s t  was developed.
The second p a r t  explains the procedure used in  applying the te s t  
to a sample group of s tu d en ts .
Development o f T est
Before se lec tin g  a t e s t  of h ea lth  knowledge fo r  th is
study, i t  was necessary to review n a tio n a lly  accepted high
school h ea lth  te x ts  to  determine the scope of course con ten t.
By comparing te s ts  and course content i t  was possib le  to determine
the ex ten t to vhich te s ts  evaluated m ateria l included in  the course.
To evaluate the  possib le  areas of streng th  o r weakness i t
was necessary to sub-divide the general h ea lth  area in to  a number
o f meaningful and workable h ea lth  su b -d iv isions. The sub-d iv isions
of h ea lth  knowledge were l i s te d  from th ree  p u b lica tio n s, namelys
Modem Health by O tto , J u lia n , and T ether^; L ife  and Health by
2Wilson, Bracken, and Almack ; and Health In s tru c tio n  in. Oregon
^James H. O tto , Cloyd J .  J u l ia n , and J .  Edward T ether, 
Modem Health (New York* Henry H olt and Company, 1955).
% h arle s  C . Wilson, John L. Bracken, and John C. Almack, 
L ife  and Hea).th (New York* The Bobbs-M errill Company, 1945).
-14-
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o
Secondary Schools by the Oregon S ta te  Department of Education •
I t  was found th a t  h ea lth  knowledge was most frequently  
divided in to  the following areas; p e rso n a lity ; physiology of 
exerc ise  and body mechanics; prevention and contro l of d iseases; 
hygiene of sp ec ia l organs; f i r s t  a id  and sa fe ty ; so c ia l and bio­
lo g ica l background; hygiene of environment; medical care and 
advice; excretion  and body c lean lin e ss ; n u tr i t io n ;  and mental 
h e a lth .
F u rther examination revealed th a t fo r  sim p lic ity  and c la r i ty  
in  th is  study, the above eleven d iv is io n s  could be combined in to  
f iv e  major d iv is io n s  as fo llow s; mental h ea lth , bodily c le a n li­
ness, and p erso n a lity  as p erso n a lity  fa c to rs ; n u tr it io n  as d ie t  
and n u tr i t io n ;  excre tion , physiology of exerc ise and body mech­
an ics, and hygiene of specia l organs as general operation  of 
body; prevention and con tro l of d isease , medical care and ad­
v ic e , f i r s t  aid  and sa fe ty , and hygiene of environment as 
h ea lth  hazards—prevention and ca re ; and so c ia l and b io log ica l 
background as reproduction and h ered ity .
This separation  o f hea lth  knowledge in to  fiv e  sub­
d iv is io n s  gave the in v e s tig a to r  workable c r i t e r i a  to  analyze 
c r i t i c a l ly  the comprehensiveness of ex is tin g  h ea lth  knowledge 
t e s t s .
O ther c r i t e r i a ,  adm in istra tive  and s t a t i s t i c a l ,  were 
estab lished  to  evaluate the  t e s t s .
%ex Putnam, Health In s tru c tio n  in  Oregon Secondary 
Schools. (Salem, Oregon; S ta te  Department of Education, 1954).
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A dm inistrative c r i t e r i a  considered were: s tu d en ts ' time
av a ilab le  fo r  taking t e s t ;  a u th o r 's  time av a ilab le  to complete 
study; a u th o r 's  expense; ease of adm inistering; and ease of 
co rrec tin g .
Because the constructed t e s t  was not standardized, s t a t i s ­
t i c a l  c r i t e r i a  were lim ite d . However, c u rr ic u la r  v a l id ity  was 
employed in  development of the t e s t .  C u rricu la r v a l id i ty , as 
used in  th is  study, depends upon th ree  major fa c to rs : ( l )  th a t
the m ateria l covered i s  rep resen ta tiv e  of what the student should 
know; (2) th a t  the proper emphasis i s  assigned to Hie comprehensive 
evaluation  of each sub-d iv ision  of the t e s t ;  and (3) th a t the items 
in  the t e s t  are c a re fu lly  constructed .^
E ight standardized h ea lth  knowledge te s t s ,  as l is te d  in  
chapter one, were se lec ted  fo r  th is  c r i t i c a l  a n a ly s is . Each of 
these standardized te s t s  was c a re fu lly  examined. During th is  
examination, the author kept in  mind th a t number of questions 
does not n ecessarily  mean coverage of m a te ria l.
The in v es tig a tio n  of te s ts  ind icated  th a t ex is tin g  te s ts  
do not adequately evaluate a l l  the major sub-div isions of health  
knowledge. P a r t ic u la r  weaknesses were found in  the hea lth  hazard— 
prevention and care d iv is io n  of h ea lth  knowledge.
To assure a more complete evaluation  of a l l  major sub­
d iv is io n s  of h ea lth  knowledge and to meet previously mentioned
R esea rch  Methods Applied to Health Physical Education. 
and R ecreation (Washington D. C .: American A ssociation fo r Health 
Physical Education, and R ecreation, 1952), pp. 383-4.
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adm in istra tive  and s t a t i s t i c a l  c r i t e r i a ,  i t  was necessary to rev ise , 
combine, and add to ex is tin g  te s t s  of hea lth  knowledge.
C r i te r ia  used fo r  t e s t  construction  were the following 
p rin c ip le s  as presented by Conrad and Meister*
(a )  The p rac tic e  of p o s itiv e  h ea lth  should be 
emphasized ra th e r  than negative .
(b) Knowledge re la ted  to lo ca l needs of an 
environmental, r a c ia l ,  o r so c ia l nature 
should be included.
(c )  Knowledge o f functional s ign ificance  ra th e r  
than knowledge of terms should be s tre s se d .
Cd) A ll elements in  the wording of the questions 
th a t  reduce o b je c tiv ity  should be ca re fu lly  
elim inated .
(e )  Harmful m isinfoim ation contained in  the d is ­
tra c tin g  o r ’’not tru e” elements should be 
guarded ag a in s t.
( f )  T ests should be more than a co llec tio n  of 
questions. The questions should show some 
v es tig e  of connection which in te g ra te s  the 
whole t e s t .
The w rite r  decided to use the m ultip le-choice t e s t  items 
exclusively  a f te r  reviewing the te x t  by Remmers and Gage, in  
which the following statem ent was made:
The charge i s  o ften  leveled a t  short-answer te s ts  
th a t the r e s tr ic te d  number o f a l te rn a tiv e s  which they 
presen t enables the  student to achieve a higher score 
than i s  warranted by h is  tru e  achievement. That i s ,  
in  a t e s t  o f 100 items each presenting two choices, 
pupils could on the average make f i f t y  co rrec t res­
ponses by following the advice of the tossed coin .
For m ultip le  choice t e s t  items the guessing i s
to w a rd  L. Conrad and Joseph F . M eister, Teaching Pro­
cedures in  H ealth Education (Philadelphia*  W. B. Saunders 
Company, 1939), pp. 131-2.
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obviously n e g lig ib le . Various s t a t i s t i c a l  formulae 
have been o ffered  to  co rrec t th is  chance fa c to r .
However, th e  problem of guessing cannot be en tire ly  
elim inated by such mechanically applied s t a t i s t i c a l  
co rrec tio n s , since they are  based on e i th e r  theorems 
of p ro b ab ility  o r on s t a t i s t i c a l  s tu d ies of average 
e f fe c ts ,  both of which sources of reasoning cannot 
determine and co rrec t fo r  the ind iv idual pupil*s 
spurious achievement.
Using the  preceding background m ateria l as a guide, the 
w rite r  proceeded to  construc t a h ea lth  knowledge t e s t .  The t e s t  
was composed of 100 m ultip le-choice items with four possib le 
choices fo r  each statem ent. Q uestions were se lec ted  from the 
e ig h t standard h ea lth  knowledge te s t s  and placed in  the various 
sub-d iv isions of th e  constructed t e s t .  I t  was necessary to rev ise , 
combine, and add several questions to assure comprehensiveness in  
a l l  sub-d iv isions o f the t e s t .
For fu r th e r  an a ly s is , a c r i t i c a l  evaluation of the t e s t  
was undertaken by a group of tw enty-five teachers attending summer 
school who had previous experience in  teaching h ea lth  on the high 
school le v e l .  The constructed t e s t  was adm inistered to th is  group 
and they gave a w ritten  evaluation of the t e s t  with reference to 
the following item s: completeness o f coverage; c la r i ty  of ques­
tio n s ;  and scoring techniques. The w rite r  also conducted an 
open o ra l d iscussion  to determine any o ther f a u l ts  of te s t  
construc tion .
H. Remmers and N. L. Gage, Educational Measurement 
and Evaluation (New York: Harper and B rothers, 1943), p. 130.
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From the experienced group 's evaluation , -Üie following 
f a u l ts  were discovered*
1. Some o f the t e s t  items were f e l t  to be 
too techn ica l fo r freshmen and sophomore 
s tu d en ts .
a . For example, the following te s t  item 
was one pointed ou t by the experienced 
group as being too techn ical fo r a 
general h ea lth  knowledge te s t*  In  
the t is s u e  c e l l  sugar i s  burned with 
the a id  of a .  P ty a lin  b . Adrenin 
c . In su lin  d . Thyroxin.
2 . Some o f the  t e s t  i ta n s  were poorly 
worded.
a . I t  was the  opinion of the group th a t  
the following statem ent was not c lea rly  
s ta ted  * The period ic  h ea lth  examination 
i s  valuable in  the d e tec tio n  and preven­
tio n  of a l l  except vAich one of these 
d ise ase s .
3* Scoring technique needed improvement, 
a .  Rather than ju s t  c i r c le  the co rrec t 
answer, i t  was recommended th a t  space 
be provided on the le ft-h an d  side of 
th e  t e s t  item to record te s te e s  choice.
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The t e s t  was then reconstructed  using w ritten  and o ra l 
recommendations of the above group,
Develojwnent of T esting  Procedure
This study was p rim arily  concerned with determining the 
general h ea lth  knowledge of a se lec ted  group of students a t  Montana 
S ta te  U n iversity , The instrum ent to be used to  accomplish th is  
study was the au thor’ s revised h ea lth  knowledge t e s t .
The in v e s tig a to r  was now ready to s e le c t the students to 
be te s te d . For convenience in  g e ttin g  an adequate sample of fre sh ­
men and sophomore male students in  one lo ca tio n , those enrolled in  
reg u la r men's physical education c la sse s  were chosen to be te s te d . 
Each a c t iv i ty  c la ss  in  the required physical education 
program was scheduled to be te s ted  during i t s  reg u la r c lass  period . 
This in te rfe red  with a minimum of one period of c la ss  work fo r  each 
student te s te d ,
A mimeographed inform ation and in s tru c tio n  sheet was pro­
vided fo r each student to record h is  name and high school graduated
from, and, whether o r not the te s te e  had completed h ea lth  courses
in  high school. Also included on th is  sheet were general d irec ­
tio n s  fo r  taking the  t e s t  and a sample t e s t  item . This constitu ted
7the cover of each t e s t  book let.
P reparations were made fo r  a t r i a l  t e s t  to check room fa c i­
l i t i e s  and amount of time fo r the te s tin g  session . The t e s t  was
^See Appendix A,
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adm inistered to fo rty  freshmen and sophomore s tu d en ts . I t  was pre­
determined from th is  t r i a l  th a t  a maximum of s ix ty  students could 
be te s te d  a t  one s i t t i n g .  Due to the v a r ia tio n  in  physical educa­
tio n  c la ss  s iz e s , i t  was necessary to schedule more than one section  
of students fo r  some of "Üie te s tin g  sessio n s. The time a llo tte d  also 
proved sa tis fa c to ry  and arrangements were made to begin te s tin g  the 
e n tire  se lec ted  group.
To assure uniform ity , the author adm inistered in s tru c tio n s  
to  a l l  te s te e s , going over the  t e s t  d ire c tio n s  and a sample te s t  
item with the studen ts of each se c tio n . The te s te e s  were orien ted  
as to the purpose of the  t e s t  and th e  procedure to be followed 
during the te s tin g  sessio n . The group was then divided in to  two 
sections to  l im it  the maximum number of students in  each room to 
th i r ty .  This was done to prevent cheating and to provide ample 
space fo r  completing the t e s t .  An a s s is ta n t  supervisor accompanied 
one group across the h a l l  to s t a r t  them on the t e s t  toge ther, to 
p ro c to r, and to c o lle c t  t e s t  papers. Persons acting  as a s s is ta n t 
supervisors were physical education department s ta f f  members and 
sen ior physical education majors vdio were fam ilia r  with the te s tin g  
procedure.
Testing sessions were held every hour during which there  was 
a scheduled a c t iv i ty  c la s s . Time lim it on the t e s t  was se t a t  fo rty  
minutes, but te s te e s  were allowed to leave i f  they fin ished  ea rly . 
Only once during the  e n tire  te s tin g  sessions did a student require  
the f u l l  period to f in ish  h is  t e s t .  The t e s t  was completed by 436 
s tu d e n ts .
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CHAPTER IV 
ANALYSIS OF DATA
Two d if fe re n t  methods have been employed in  analyzing the 
d a ta . The f i r s t  p a r t of th is  chapter p resen ts re s u l ts  by the use 
of simple mathematics. The l a s t  p a r t  of chapter four involves 
s t a t i s t i c s ,  and th is  an a ly sis  has been presented under a separate 
heading.
Mathematical A nalysis
A fte r the  t e s t s  had been scored, each t e s t  was rechecked 
and the number of co rrec t t e s t  items tab u la ted . Through th is  
ta b u la tio n , the percent of co rrec t responses fo r each of the 100 
te s t  item s was ob ta ined . Each to ta l  was then divided by 436 to 
show the  percentage c o rre c t. The percentage of co rrec t responses 
fo r each question i s  presented in  fig u re s  1 and 2 on pages 23 
and 24.
F igures 1 and 2 provide a comprehensive p ic tu re  of the 
t e s t  r e s u lts  and show the wide f lu c tu a tio n  of co rrec t and in ­
co rrec t responses fo r each question .
To ob tain  a more sp e c if ic  p ic tu re  of t e s t  r e s u l ts ,  the 
t e s t  was separated in to  i t s  major su b -d iv isions. These five  
d iv is io n s  of h ea lth  knowledge had been determined e a r l ie r  in 
the study as p a r t  of th e  c r i t e r i a  fo r  evaluating standardized 
t e s t s .  A fte r a t e s t  had been constructed to  f u l f i l l  the c r i t e r i a ,
—22—
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a c e rta in  number of questions was used fo r each of the fiv e  d iv i­
sions# F igure 3 on page 26 shows the percentage of questions in  
each sub-division#
The f iv e  major sub-d iv isions mentioned can be fu rth e r  com­
pared a f te r  completed t e s t  re s u lts  have been calculated# Figure 4 
on page 27 p resen ts  the  percentage of t e s t  items co rrec t fo r  each 
sub-division# This inform ation was determined by taking the to ta l  
number o f t e s t  items co rrec t fo r  each sub-division and dividing i t  
by the to ta l  possib le  co rrec t fo r  each sub-division#
In  comparing ta b le s  3 and 4 , the sub-division with the 
g re a te s t number of questions has the lowest percentage of co rrec t 
responses# This inform ation in d ica tes  a need fo r more tra in in g  in  
the d iv is io n  of h ea lth  hazards—prevention and care#
S ta t i s t ic a l  A nalysis
For a more complete an a ly sis  of the  d a ta , s t a t i s t i c s  were 
employed to produce data which would be too d i f f i c u l t  to obtain  
with ordinary  mathematical methods#
The mean and standard e rro r  of the mean were computed as 
explained by G arre tt#^  This w ill reveal the cen tra l tendency of 
the group#
To find  the mean, t e s t  scores were charted on a frequency 
d is tr ib u tio n  with a range of 57 po in ts  using 19 in te rv a ls .  The
^Henry E# G a rre tt ,  S ta t i s t ic s  in  Psychology and Education 
(New York* Longmans, Green and Company, 1953), pp# 49-182#
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assumed mean, ca lcu la ted  to be 70 minus a co rrec tion  of 1,005, 
r e s u l ts  in  a mean of 68,995, The standard deviation  proved to  be 
10,377, The standard e rro r  of the  mean was found by div id ing  the 
standard d ev ia tio n , 10*377, by the  square roo t o f the number of 
cases, 436, The r e s u lts  showed the standard e rro r  of the mean to 
be ,497, S ta t i s t i c s  reveal th a t  in  99,97 per cent o f cases, the 
tru e  mean w ill l i e  w ithin plus o r  minus th ree  standard e rro rs  of 
the mean. Applying th is  inform ation to the investigator*  s t e s t  
revea ls  th a t in  99,97 per cen t of the  cases, th e  tru e  mean w ill 
l i e  between 67,504 and 70.486,
A b i - s e r ia l  co rre la tio n  was computed between the te s t  
scores of the group who had h ea lth  courses in  high school with 
the t e s t  scores of those who had no previous formal health  
tra in in g  in  high school.
This co rre la tio n  i s  ca lcu la ted  by f i r s t  finding the 
d iffe ren ce  in  the  means of the  two groups, and d iv id ing  i t  by 
the standard d ev ia tio n . Second, one has to m ultip ly  the repre­
sen ta tiv e  proportions of each group and d iv ide the  r e s u l t  by 
the heigh t o f the o rd inate  separating  th e  two proportions in  a 
normal d is t r ib u t io n . The two r e s u l ts  gained from the f i r s t  and 
second steps above are  m ultip lied  to  produce the b i - s e r ia l  cor­
r e la t io n , Using the m ateria l from the inform ation sheet of the 
t e s t ,  s ta tin g  whether o r not te s te e s  had any previous formal 
h ea lth  tra in in g  in  high school, the  following s t a t i s t i c a l  data 
was producedt
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TABLE I
STATISTICAL DATA USED FOR THE BI-SERIAL CORRELATION 
BETVEEN TESTEES CHECKING YES OR NO TO THE INQUIRY 
"DID YOU HAVE ANY HEALTH COURSES IN HIGH SCHOOL?"
S ta t i s t i c a l  terms Yes No T otal sample
Mean of te s ted  group 70.37 67.41 69.00
Standard dev iation 9.93 10.53 10.38
Standard e rro r  of the mean .63 .78 .50
P roportional percentage of 
to ta l  sample 58% 42%
Height of p rd in a te  axis 
separating  proportions .398
The re s u lta n t co rre la tio n  of .17 showed some degree of p o sitiv e
re la tio n sh ip  between p a r tic ip a tio n  in  high school hea lth  courses and
2
achievement in  the t e s t .  However, th is  re la tio n sh ip  i s  s l ig h t .
Another aspect of the re la tio n sh ip  between the two means of
the yes and no groups above i s  found by employing the c r i t i c a l  ra tio
technique. Considering the d iffe ren ce  between the mean te s t  scores
o f the two groups and d iv id ing  the d iffe ren ce  by the standard e rro r  of
3
the d iffe ren ce  a r a t io  of 2.89 i s  computed. This r a t io  i s  highly
^See Appendix C.
^ îm -
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s ig n if ic a n t since i t  i s  above the «01 lev e l of s ig n ifican ce . This 
in d ic a te s  th a t  those ind iv iduals  who had previous formal hea lth  
e)q>erience in  high school w ill ,  more than 99 out of 100 tim es, 
achieve a h igher score than those vriio had no high school hea lth  
tra in in g .^
To provide comparisons between the various high school 
c la s s if ic a t io n s  of students «dio took the t e s t ,  the means of the 
following were ca lcu lateds th ree  d if fe re n t groups from Montana 
( 1 s t ,  2nd, and 3rd c la s s ) ; and one o u t-o f-s ta te  group. The mean 
scores of the  four te s ted  groups mentioned above along with the 
mean score fo r  the to ta l  te s ted  group were compared by use of a 
bar graph as shown on Figure 5, page 31. Figure 5 shows th a t 2nd 
c lass  Montana high school graduates ranked s lig h tly  higher on the 
t e s t  than any of the o th e r th ree  groups.
In connection with the above fig u re s , a f in a l  computation 
of mean scores was made to compare t e s t  scores of Montana high 
school graduates with o u t-o f- s ta te  high school graduates. The 
r e s u l ts  revealed an in s ig n if ic a n t d iffe rence  between the two 
te s ted  groups with o u t-o f-s ta te  high school graduates ranking 
.09 of a percentage po in t higher on the t e s t  than the Montana 
high school graduates.
The an a ly sis  o f the d a ta  revealed the following informa­
tion* (1) a wide v a ria tio n  of co rrec t responses fo r  each of the 
t e s t  item s; (2) the lowest percentage of co rrec t responses in  the
B a r r e t t ,  pp. 213-7.
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FIGURE 5
COMPARISON OF THE MEAN SCORES OF MONTANA HIGH SCHOOL 
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d iv is io n  of h ea lth  hazards—prevention and care ; (3) a b i- s e r ia l  
c o rre la tio n  o f .20 showed a s l ig h t degree of p o s itiv e  re la tio n sh ip  
between p a r tic ip a tio n  in  high school hea lth  courses and achievement 
on t e s t ;  (4) a c r i t i c a l  ra t io  technique resu lted  in  a high level of 
s ig n ifican ce , in d ica tin g  th a t  those ind iv iduals vAo had previous 
formal h ea lth  experience in  high school w ill ,  more than 99 out of 
100 tim es, achieve a higher score on the t e s t  than those who had 
no high school h ea lth  tra in in g  ; and (5) a comparison between the 
various high school c la s s if ic a tio n s  showed th a t high school gradu­
a te s  from Montana 2nd c la ss  schools ranked higher on the t e s t  than 
th ree  o th e r groups te s te d , with high school graduates from 1st 
c la ss  Montana schools being the  only group whose average grade 
ranked below the mean.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
For review and teiu iination  of the study, th is  f in a l chapter 
was separated in to  th ree  d iv isions*  The f i r s t  p a rt gives the reader 
a b r ie f  review of how the study proceeded; the second p a r t presen ts 
t e s t  find ings and re su ltin g  conclusions; and the la s t  section  ends 
with the a u th o r 's  recorranendations.
Summary
The primary purpose of th is  study was to determine the 
general h ea lth  knowledge of a se lec ted  group of students a t  Montana 
S ta te  U niversity* The study proceeded on the following assumptions:
( l )  th a t  h ea lth  knowledge can be measured; (2) th a t  ex isting  hea lth  
knowledge te s ts  are not comprehensive enough to warrant th e ir  use as 
a completely v a lid  means of measuring hea lth  knowledge fo r freshmen 
and sophomore co llege studen ts; (3) th a t a t e s t  can be constructed 
to  adequately measure hea lth  knowledge; and (4) th a t  the 436 students 
te s te d , being 44*7 per cent of the to ta l  c la s s , was an adequate sample 
of the male freshmen and sophomore students a t  Montana S tate  U niversity  
during the f a l l  q u a rte r  of 1956*
The study continued by presenting m aterial which revealed 
inadequacies of ex is tin g  t e s t s ,  and the need fo r  rev ision  of ava ilab le  
standardized te s ts*
—33"
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A dm inistrative and s t a t i s t i c a l  c r i te r i a  were established  
fo r t e s t  construction  and e ig h t standardized hea lth  knowledge te s ts  
were se lec ted  as guides fo r the development of a te s t*
The t e s t ,  vàxen constructed , was fu rth e r  evaluated by present­
ing i t  to  tw enty-five people Wio had had previous experience in  teach­
ing high school h ea lth  courses* W ritten and o ra l c r itic ism s  were used 
as a b as is  fo r  improving the o r ig in a l te s t*
A fte r rev is io n  had been completed, a t r i a l  t e s t  was adminis­
te red  to  one of the physical education classes* This proved s a t is ­
fac to ry  and p reparations were made to te s t  the e n tire  sample group.
Determining the general h ea lth  knowledge lev e l of the students 
gave r i s e  to the sub-problem of considering fac to rs  vdiich might in f lu ­
ence the in d iv id u a l 's  hea lth  knowledge level* An attem pt was made to 
a sce rta in  to what degree previous formal h ea lth  experience in  high 
school might in fluence the score received on the t e s t .  Comparisons 
were also  made between s ize  and location  of high schools from which 
the te s te e s  had been graduated*
Conclusions
Scores fo r the f iv e  sub-div isions, based on number of co rrec t 
answers, showed wide v aria tio n *  The sub-division evaluating person­
a l i ty  fa c to rs  showed th e  h ighest percentage of co rrec t answers, and 
th a t  devoted to h ea lth  hazards—prevention and care the lowest, with 
a percentage of 8 .6  separating  the two d iv is io n s . These re su lts  
in d ic a te  a lack of balance in  the h ea lth  knowledge o f the college
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studen ts and show need fo r  a more balanced in s tru c tio n a l program in  
vdiich g rea te r  emphasis would be placed on the low-ranking sub­
d iv is io n s .
In  comparing the mean scores achieved by students graduating 
from the  th ree  d if fe re n t  c lasse s  of Montana high schools, i t  was 
found th a t  students graduating from second c lass  schools ranked 
h ighest and studen ts graduating from f i r s t  c lass  schools ranked 
low est. The studen ts graduating from f i r s t  c lass  high schools had 
an achieved average score below the mean score fo r  the to ta l  te s ted  
group. This comparison ind icated  a weakness in  the health  education 
programs of the la rg e r  high schools in  Montana.
In  comparing the mean scores achieved by Montana high school 
graduates with o u t-o f - s ta te  high school graduates, no prominent 
d iffe ren ce  could be determ ined.
A comparative ana ly sis  between t e s t  scores o f students who 
had previous formal hea lth  tra in in g  and students who had none re ­
su lted  in  a high degree of co rre la tio n  between experience in  formal 
h ea lth  in s tru c tio n  and h ea lth  knowledge le v e l. Students who had 
completed previous formal h ea lth  experience in  high school would, 
more than ninety-nine times out of one hundred, score higher on the 
t e s t  than those who s ta ted  they had completed none. The above re­
s u lts  in d ica te  th a t  a formal h ea lth  course in  high school can in ­
crease hea lth  knowledge.
In  th e  an a ly sis  of the h ea lth  knowledge lev e l of 436 men 
in  the required physical education program, the average score of
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the group was found to be 68*995 co rrec t out of a possib le  100 
t e s t  items* I f  an average grade a t  the college lev e l i s  thought 
of as being approximately 70 to 75 per cen t, then the te s ted  group 
f e l l  below the expected average* To say, however, th a t  the tested  
group, with a mean score le s s  than 70, i s  below average would be 
presumptuous in  a s in g le  survey*
Recommendations
On the b as is  of the re s u lts  of th is  in v estig a tio n  the 
follow ing recommendations seem ju s t i f ia b le :
1. A more in ten siv e  hea lth  education program should be 
recommended to  the curriculum coordinators of the la rg e r  high 
schools in  Montana*
2* Montana high schools should be informed th a t  formal 
h ea lth  experience does increase h ea lth  knowledge, and th a t , since 
h ea lth  inform ation i s  a necessary p a r t of modern liv in g , such 
formal experience should be provided on the secondary school 
level*
3* U n til Montana high schools adequately provide th e ir  
students with the necessary formal hea lth  tra in in g , a basic course 
of h ea lth  education should be required fo r students entering Montana 
S ta te  University*
4* F u rther research should be done to improve v a lid ity  and 
e s ta b lish  r e l i a b i l i ty  and norms fo r  the t e s t  used in  th is  study*
5 . In  fu tu re  s tu d ies  of th is  type, a more complete evaluation 
of previous formal h ea lth  experience should be considered*
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I f  h ea lth  knowledge i s  so im portant to e ffec tiv e  liv in g , 
then schools must make a supreme e f f o r t  to insure th a t  each student 
has every opportunity  fo r the b es t h ea lth  education possible*
This study was prim arily  designed to a sce rta in  the hea lth  
knowledge of Montana S ta te  U niversity  students» R esu lts in d ica te  
th a t  th e re  i s  a wide v a ria tio n  in  the s tu d e n t's  hea lth  knowledge 
le v e l .  More research  i s  needed in  th is  area and i t  i s  the au th o r's  
d e s ire  th a t  fu tu re  in v es tig a to rs  w ill fu rth e r  develop the t e s t  used 
and data co llec ted  in  th is  study»
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
BIBLIOGRAPHY
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
BIBLIOGRAPHY
Books
Conrad» Howard L*» and Meister» Joseph F , Teaching Procedures 
Jjl H ealth Education. Philadelphia* W« B* Saunders Company, 
1939.
D ieh l, Harold, and Shepard, C harles. Health C o l l e g e  S t u d e n t s .  
Washington D. C .t American Council on Education, 1939.
G a rre tt ,  Henry E. S ta t i s t i c s  in  Psychology and Education. New 
York* Longmans, Green and Company, 1953.
O berteuffer, D e lb e rt. School Health Education. New York* Harper 
and B ro thers, 1949.
O tto , James H ., J u lia n , Cloyd J . ,  and T ether, J .  Edward. Modern 
H ealth . New York* Henry H olt and Company, 1955.
Putnam, Rex. H ealth In s tru c tio n  in  Orecon Secondary Schools. 
Salem, Oregon* S ta te  Department of Education, 1954.
Remmers, H. H ., and Gage, N. L. Educational Measurement and 
E valuation. New York* Harper and B rothers, 1943.
Research Methods Applied to  Health Physical Education, and 
R ecreation .  Washington D. C .t American A ssociation fo r 
Health Physical Education, and R ecreation, 1952.
Shaw, John H ., and Troyer, Maurice E. Health Education T est* 
^ow ledge and A pplication . New York* A com  Publishing 
Company, 1947.
W illiam s, Je sse  F . and Shaw, Fannie B. Methods and M aterials 
fo r  H ealth Education. New York* Thomas Nelson and Sons,
1935.
Wilson, Charles C ., Bracken, John L ., and Almack, John C. L ife 
and H ealth .  New York* The Bobbs-M errill Company, 1945.
-39-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 4 0 -
P erio d lca ls
HlndrichS} M ane A* "Some Notes on a College Proficiency T est in  
Hygiene," Jh e  Research Q u arte rly » Vol. XXIV (March, 1953), 
18—21.
Hunqphrey, James H. "Health Problems of In te re s t  to College Men," 
Ih e  Research CLuarterlv. Vol. XXIII (October, 1952), 319-21.
Mason, W. A. "Teacher Needs in  H ealth Education," The Research 
Q u arte rly . Vol. XXV (March, 1954), 59-63.
P a tty , W illard W. "Reading D if f ic u lty  D ifferences of Health
Knowledge T ests ,"  The Research Q uarterly . Vol. XVI (October, 
1945), 206-15.
Rooks, Roland. "The College Freshmen’ s Knowledge of and In te re s t  
in  Personal Hygiene," The Research Q u arte rly . (Supplement), 
V ol. VI (O ctober, 1935), 51-66.
O thers
Condon, Mary M. Montana Educational D irec to ryg 1956-1957. B utte, 
Montanat McKee P rin tin g  Company, 1956.
H ealth Education Pre-T est fo r College Freshmen. (Author and pub­
lish in g  company u n av a ilab le).
K ilander, Holger F . K ilander Health Knowledge T es t.  Ann Arbor, 
Michigan* Edwards B rothers, I n c . ,  1936.
Michigan Health Knowledge T est fo r  A dults-1938. (Author and 
publishing company u n av a ilab le )•
Neher, Gerwin. H ealth Inventory fox High School S tudents. Los 
Angeles* C a lifo rn ia  T est Bureau, 1942.
P a tty , W illard W. Evaluating H ealth Education Outcomes.  (Pub­
l is h e r  and date  of publication  un av a ilab le).
Schrammel, H. E . and Brewer, John W. Brewer-Schrammel Health 
Knowledge and A ttitu d e  T e s t.  Emporia, Kansas* Bureau of 
Educational Measurements, 1935.
T ru s le r , V. T ., A rn e tt, C. E ., and Schrammel, H. E. T rusle r- 
A rne tt H ealth Knowledge T e s t. Emporia, Kansas* Bureau of 
Educational Measurements, 1940.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIXES
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX A.
HEALTH KNOWLEDGE TEST FOR 
COLLEGE FRESHMEN AND SOPHOMORE MEN
Name
High School Graduated From
Did you have any h ea lth  courses in  high school? Yes No_
The purpose of the t e s t  i s  to  deteim ine Health Knowledge of college 
Freshmen and Sophomores on the basis of answers to questions selected 
from standard te s ts#  Indiv idual id e n t i t ie s  w ill not be published in  
re la t io n  to t e s t  scores# The r e s u lts  of the t e s t  may be used to  de­
termine the  need fo r  general hea lth  courses a t  the college level#
DIRECTIONS* There are  four possib le  answers fo r each of the t e s t
items# More than one o f the choices may f i t  the  s ta te ­
ment, but th e re  i s  a BEST answer# Choose the one answer 
you believe to be BEST and put the c a p ita l  l e t t e r  of the 
co rrec t answer in  the space provided# I f  you are not 
sure o f the  co rrec t answer, guess# Answer a l l  questions< 
There a re  100 questions and 40 minutes w ill be allowed 
fo r  completion#
EXAMPLE* (14) Which of the following i s  a sense organ?
D A# H eart C. Stomach
Bo Lung D# Eye
The BEST answer i s  item "D", the "eye"; 
in  the blank space before the question#
th e re fo re , "D" i s  placed
Ask questions before the t e s t  begins# No questions w ill be answered 
during the  te s t#
-4  2-
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A
——  1* The main function  of p e rsp ira tio n  i s  to :
A* lu b r ic a te  the skin C* help regu la te  body tempera-
B. elim inate wastes tu re
D* remove excess water
2 . Usually the best treatm ent fo r  acne i s :
A* skin lo tio n s  C* specia l soap
B. proper d ie t  and c lean lin ess  D* frequent laxatives
- - 3 . Alcohol taken in te rn a lly :
A. i s  a depressant C» re lie v e s  fa tigue
B* i s  a stim ulant D, increases body temperature
■ 4 , Wholesome mental a t t i tu d e s  can be:
A. suddenly acquired C. developed through consis­
te n t r ig h t thinking
B. ea s ily  won D, inherited
___ 5 . The general function of the endbcrine secre tions (hormones) i s :
A# d ig estio n  of food C« production of red blood
c e lls
B. reg u la tio n  of body processes D« supplementing lymph 
____ 6* Feeble-mindedness i s  o ften  the r e s u l t  o f:
A. thymus defic iency  C« poor schools and teachers
B* poor in h eritan ce  D* early  home environment
___ 7 . The maintenance of good mental hea lth  requ ires th a t one:
A* withdraw from unpleasantness C, perform d i f f i c u l t  mental
tasks daily
B. h ab itu a lly  face r e a l i ty  D* dwell frequently  on past
successes
___ 8 , When a person fe e ls  f a in t  he should:
A# go fo r fre sh  a i r  C, lower h is  head
B« get some water to drink D» massage h is  temples
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9* Most baldness!
A* i s  the  r e s u l t  of dry h a ir  and scalp due to too much washing
B, i s  the r e s u l t  of care lessness
C« can be prevented i f  tre a ted  early  
D* has no estab lished  prevention o r cure
-- 10 . Posture!
A* is  im portant fo r  i t s  own sake
B, i s  unrela ted  to  perso n a lity
C, can be ignored by healthy people
D, o ften  r e f le c ts  mental and emotional s ta te s
 11» The e f fe c t of rec rea tio n a l in te re s ts  o r hobbies on mental
h ea lth  i s :
A# b en e fic ia l C« not known
B, n eg lig ib le  D® of questionable b en e fit
12 . To c le a r  up a case of " a th le te 's  foot" one should:
A. apply boric  acid d a ily  C. re f ra in  from swiiming
B. see a physician D. use a na tio n a lly  advertised
product
13 . The best way to prevent constipation  i s  to :
A. take a c a th a r tic  o r la x a tiv e  C« drink a quart of milk 
frequently  d a ily
B. ge t p lenty  of r e s t  D* ea t a balanced d ie t  contain­
ing some raw food
14. Brushing the h a ir!
A. prevents baldness C« cleanses the scalp
B. prevents gray h a ir  D. stim ulates c irc u la tio n  and
growth of h a ir
15. A person should have h is  te e th  checked by a d e n tis t:
A. once a month C. once a week
B. twice a year D. once a year
16 . Which in d iv id u a l i s  best f i t t e d  to examine the eyes:
A. an o c u l is t  C . an o p tic ian
B. a ch iro p rac to r D. an osteopath
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_ _ 1 7 .  Handling toads and frogs i s  a cause of warts*
A* th is  i s  tru e  C, th is  i s  tru e  only fo r frogs
B, th is  i s  tru e  only fo r  toads D, the handling of n e ith er
animal w ill cause warts
— 18* G irls*  p a r tic ip a tio n  in  strenuous physical ac tiv ity *
A* should be sim ila r to  boys
B* should be discouraged because i t  i s  unladylike 
G* i s  d e s ira b le  i f  ca re fu lly  planned and supervised 
D, i s  detrim ental to h ea lth
19* The u n it of hea t used in  determining the energy value of a 
food i s  the*
A. c a lo r ie  C* gram
B. in te rn a tio n a l u n it D« standard u n it
20* I t  should be required th a t  every public milk supply*
A* ir r a d ia te  i t s  milk C» c la r ify  i t s  milk
B* homogenize i t s  milk D* pasteu rize  i t s  milk
21. The foods vdiich rep a ir  and build  body tis su e s  are the :
A. carbohydrates C, vitam ins
B* p ro te in s D* fa ts
22 . Foods containing iron  should be included in  the d ie t  for*
A. the formation of hemoglobin C* the rep a ir  of body tis su e
B. the build ing of bone D* the supply of energy
23 . For the  average growing ch ild  the amount of milk recommended 
fo r d a ily  consumption is*
A. one p in t C. one-half gallon
B* one quart D* one gallon
24* I r ra d ia tio n  of milk, c e re a ls , and o ther foods increases the*
A. m ineral content C. vitam in D content
B* vitam in A content D. iron  content
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Starchy foods are  frequently  called*
A. f a ts  C. vitam ins
B« m inerals D. carbohydrates
26# Vitamin C can be ea s ily  supplied d a ily  by*
A# cod l iv e r  o i l  C* one quart of milk
B, tomato ju ic e  D. sunshine
 27# The u ltim ate  source of human energy is*
A# food C# pro teins
B# a c t iv i ty  D# sunshine
 28# P ro te in  foods are e s se n tia l because they supply the element*
A. oxygen C# carbon
B# iron  Do nitrogen
29# The function  of vitam in D in  the body i s  to*
A. con tro l the ap p e tite  C. regu la te  the u t i l iz a t io n  of
calcium and phosphorous
B, develop strong muscles D# prevent general muscular
weakness
30# The term, "ptomaine poisoning" i s  really*
A# a misnomer C# the same as botulism
B# the same as food poisoning D# decomposed p ro te in  food
31# Which of the  following i s  a good su b s titu te  fo r  meat?
A# vegetable broth  C# cheese
B# bread D# potatoes
32# The cooking of foods decreases the value of*
A# vitam ins C. ca lo rie s
B. p ro te in s D# fa ts
33# Milk completely lacks vtfiich one of the following food 
e ssen tia ls?
A# carbohydrates C# m inerals
B# p ro te in s  D. roughage
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_ _ 3 4 »  The defic iency  vÉiich causes su sc e p tib ility  to c e rta in  types 
of eye in fec tio n  is*
A. vitam in A C. vitam in C
B. vitam in B D. vitam in D
Of the following methods of preparing food, the le a s t d e s ir ­
able fo r  good d igestion  i s :
A# b o iling  C* b ro ilin g
B* baking o r roasting  D. fry ing
 36. Of the following foods the one th a t shouM always be cooked
very thoroughly before eating  i s :
A. tomatoes C. eggs
B. pork D. potatoes
37» Two im portant substances e s se n tia l fo r building strong tee th  
and bones a re :
A. calcium and phosphorous C. dentine and iodine
B. iron  and sulphur D. sugars and starches
38. Milk tu rn s  sour because o f:
A. the tem perature of the a i r  C . the cream separating from
the milk
B. d u st in  the  a i r  D. the action  of bac teria
39. A conanon p rac tic e  in  cooking which g rea tly  reduces the vitamin
content of food is*
A. under-COOking C. throwing away the ju ic e s
B. over seasoning D». cooking too rap id ly
40 . Which vitam in should ch ild ren  ea t in  order to prevent ricke ts?
A. A C. C
B. B D. D
41. The condition  which re s u lts  from the  lack of red blood c e l ls  
is*
A. d iab e tes C« a r te r io s c le ro s is
B. high blood pressure D. anemia
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, 42 . The normal body temperature wiien measured in  the mouth with 
a thermometer i s i
A. 96.8 C. 98.6
B. 97.6 D. 99.8
43 . The blood v esse ls  vAiich re tu rn  the blood to the h ea rt are  
c a lle d :
A. a r te r ie s  C . c a p ila r ie s
B. veins D. a r te r io le s
 44 . Changing the  food so th a t i t  can be used by th e  c e l ls  i s
ca lle d :
A. e lim ination  C, d igestion
B. absorption D. re sp ira tio n
45 . Man's energy requirement a t  complete r e s t  i s  ca lled  his*
A. c a lo ric  requirement 0 .  basal metabolism
B. d a ily  n u tr i t io n a l needs D. re sp ira tio n
46 . The cen ter of consciousness i s  the:
A. cerebrum C. pons
B. cerebellum Û. sp inal cord
47 . Red blood c e l ls  o r ig in a te  in  the*
A. l iv e r  C. lung tis su e
B. heart D. bone marrow
48 . The oxygen taken in  by the lungs i s  ca rried  to  the body tis su es  
by which one of the following substances*
A. white blood c e l ls  C« red blood c e l ls
B. blood p la te le ts  D. autocoid
49 . In a b il i ty  to sleep  i s  called*
A. anemia C. anoxia
B. anorexia D. insomnia
50. During sound, h ea lth fu l sleep*
A. metabolism i s  lowered C. excretory processes stop
6 . d ig estio n  ceases D. the h ea rt bea ts s l ig h tly
f a s te r  but with le ss  forcé
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51. The most se rious type of fa tig u e  i s  induced by*
A .  physical work C. emotional s tr a in
B. mental work D. so c ia l o b lig a tio n s
— 52 . The bladder i s  connected to the*
A. in te s t in e s  C . u te ru s
B. u re te rs  D. stomach
53. Noimal bowel movement i s  best a tta in ed  through*
A. reg u la r use of m ineral o i l  C. occasional use of a mild
lax a tiv e
B. reserv ing  a reg u la r t o i l e t  D. eating  bran fo r  b reak fast 
time
54 . The main value in  the use o f a d e n tif r ic e  (to o th p as te  o r 
powder) i s  to*
A. help scour the te e th  C« n e u tra liz e  bad mouth odors
B. k i l l  b a c te ria  in  the mouth D. i t  has no value
55 . Most im portant in  avoiding m iddle-ear in fe c tio n s  and lo ss  of 
hearing is*
A. immediate removal of any wax
B. cold ap p lica tio n s fo r  earache
C. prevention and immediate treatm ent of colds
D. in se rtio n  of o iled  cotton plugs in  the  ear
56 . The to n sils*
A. secre te  sa liv a
B. are p a r t  o f the body's defensive mechanism
C. should be removed in  a l l  ch ild ren
D. are p a r t of the d ig e s tiv e  system
57 . The best procedure to prevent fu r th e r  development of small 
c a v itie s  in  the te e th  i s  to*
A. brush them more o ften  C. see your d e n tis t
B. ea t more c i tru s  f r u i t  D. use an a n tis e p tic  mouth wash
58 . The term, " a th le te 's  heart" means*
A. an enlarged h ea rt C. a small h e a rt
B. a damaged h ea rt D. a leaking valve
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.59* F a tig u e  from seden tary  o r  m ental v»rk i s  b e s t  re lie v e d  by*
A. co ffee  C« a shower
B. sleep  D* re c re a tio n  o f  a p h y sica l
type
_60. F a tig u e  a f t e r  strenuous m uscular e f f o r t  i s  b e s t  re lie v e d  by*
A. a se d a tiv e  C . r e s t
B# cold  shower D« food
_61. The fe e l in g  o f fa tig u e*
A. should be prevented a t  a l l  C* in c re a se s  w ith  i n t e r e s t
tim es in  a ta sk
B. may be a normal and d e s i r -  D* always in d ic a te s  th e  need
ab le  experience f o r  more r e s t
JÔ2» The d ise a se  which causes g r e a te s t  wage lo s s  in  in d u s try  is*
A. in flu en za  C . tu b e rc u lo s is
B. the  common cold D. pneumonia
.63. The lead ing  cause o f d ea th  in  th e  U nited S ta te s  is#
A. h e a r t  d ise a se  C« tu b e rc u lo s is
B. cancer D . s y p h i l is
.64. Communicable d is e a se s  re sp o n s ib le  f o r  much b lin d n e ss  are*
A. s y p h il is  and gonorrhea C . d ip h th e r ia  and pneumonia
B. m easles and s c a r le t  fe v e r  D. tu b e rc u lo s is  and rheumatism
.65. The b e s t adv ice  in  t r e a t in g  th e  common cold is*
A. go to  bed and s tay  u n t i l  C . tak e  cold p i l l s  and cap su les
w ell
B. d rin k  q u a n t i t ie s  o f w ater D. tak e  a good la x a tiv e
and f r u i t  ju ic e
.66. Gonorrhea i s  fre q u en tly  a cause of*
A. a r t h r i t i s  G. baldness
B . in s a n ity  D, s t e r i l i t y
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_67. T u b ercu lo sis  i s  b e s t t r e a te d  by*
A. change o f  c lim ate  C . m oderate e x e rc ise
B. m edicines D* r e s t  and p roper food
_68. Cancer i s :
A* fre q u en tly  in h e r i te d  Co fre q u e n tly  cured i f  found
ea rly
Bo n o t u su a lly  contag ious D. d ec reasin g  in  dea th  r a te
_69. Io d in e  i s  added to  th e  d rin k in g  w ater in  some a rea s  to :
Ao k i l l  b a c te r ia  C# p rev en t g o i te r
Bo harden th e  bones Do reduce to o th  decay
_70# In  a l l  in d u s t r ie s  vdiere h e a t cramps, o r  h e a t exhaustion  may 
occur due to  excessive  heat*
Ao p le n ty  o f ic e  w ater should be provided 
Bo s a l t  t a b le t s  should be a v a ila b le  and used 
Co v e n t i la t io n  should be m aintained 
Do tem perature should be co n tro lle d
_71. Which one o f th e  fo llow ing  d ise a se s  i s  tra n sm itte d  most re a d i ly  
and qu ick ly  by personal con tact?
Ao cancer Co n e p h r i t i s
Bo p e lla g ra  D* d ip h th e r ia
,72* S en s itiv en e ss  to  p ro te in  contained  in  p o lle n , f e a th e r s ,  etCo, 
i s  ca lled*
Ao tu b e rc u lo s is  Co a r t h r i t i s
Bo a lle rg y  Do pyorrhea
J73o A fu n c tio n  o f wAiite c e l l s  in  th e  blood i s  to*
Ao tr a n s p o r t  carbon d io x id e  Co remove w aste p roducts
Bo combat invading germs D . cause f re s h  wounds to  stop
bleed ing
_74. A fre q u en t cause o f h e a r t  d is e a se  is*
Ao rheum atic fev e r Co h e re d ity
Bo a t h le t i c s  D. s y p h il is
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75 . C aisson w orkers, d iv e rs , and tu n n e l workers a re  su b jec ted  to*
A. lack  o f oxygen . C . r e s p ir a t io n  in fe c t io n
B* in c reased  atm ospheric D. carbon monoxide po isoning
p ressu re
76 . The p roper liv in g  room tem perature fo r  th e  average fam ily  i s  
abou t:
A. 62 degrees F .  C* 76 degrees F .
B. 65 degrees F .  D . 80 degrees F *
77 . The most dangerous item  fo r  th e  home m edicine ca b in e t is*
A. b o ric  ac id  C . epsom s a l t s
B. sodium ch lo rid e  D . b ic h lo r id e  o f mercury
78 . A p e d ia tr ic ia n  is*
A. a fo o t s p e c ia l i s t  C . a bone s p e c ia l i s t
B. a s p e c ia l i s t  in  in fa n t  D . a s p e c ia l i s t  in  in te rn a l
and c h ild  ca re  m edicine
79 . A physic ian  #io s p e c ia liz e s  in  th e  ca re  o f th e  sk in  i s  ca lled *
A. a p ro c to lo g is t  C . an ep id em io lo g is t
B. a d erm ato lo g is t D . a c h iro p o d is t
80 . The ro u tin e  t e s t  to  determ ine w hether o r  no t a person i s  
in fe c te d  w ith  s y p h il is  i s  the*
A. Vfasserman t e s t  C . Schick t e s t
B. Koch t e s t  D. Mantoux t e s t
81 . The immunity t e s t  fo r  d ip h th e r ia  i s  the*
A. Dick t e s t  C . Kahn t e s t
B. Mantoux t e s t  D . Schick t e s t
82. The b es t f i r s t  a id  fo r  a tu rned  ank le  is*
A. walking on i t  C . rubbing w ith  lin im en t
B. complete r e s t  and e le v a tio n  D. p a in tin g  i t  w ith io d in e
- -83 . The most im portan t s te p  in  th e  p rev en tio n  and trea tm en t o f  shock 
i s  the a p p lic a tio n  o f :
A . a s tim u lan t C , m ain ta in  normal body
tem perature
B. e x te rn a l h ea t D . ammonia to  th e  nose
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.84 , A se r io u s ly  in ju red  person shouldt
A, n o t be moved u n le ss  ab so lu te ly  necessary
B, be tran sp o rte d  qu ick ly  to  a d o c to r
C , be given something waxm to  d rin k
D, be moved only  i f  a good s t r e tc h e r  i s  a v a ila b le
.85* I f  a person has cu t an a r te ry  in  h is  forearm , a to u rn iq u e t
should be app lieds
A, on Üie s id e  o f  th e  c u t toward th e  w ris t
B, on th e  s id e  o f  th e  c u t toward th e  elbow
C , e i th e r  a t  w r is t  o r  elbow
D, both a t  w r is t  and elbow
_86. Homosexuality i s :
A. a p h y s ic a l prob lan  C , an em otional problem
B. a d is e a se  D« a w elfare  problem
_87. O vulation  in  th e  normal fem ale occurs every:
A. 14 days C . 28 days
B, 20 days D* 35 days
_88, The dangers o f ven erea l d ise a se s  should be explained  to  
c h ild re n :
A, Wien they begin to  show in te r e s t  in  th e  o p p o site  sex
B, during adolescense as a p a r t  o f sex education
C , Wien th e  ch ild  leaves home fo r  a co lle g e  o r  business c a re e r
D , Wien p a re n ts  su spect ch ild ren  a re  th in k in g  o f such th in g s
_89. When c h ild re n  have th e  same fe a rs  as t h e i r  p a ren ts  i t  i s  
probably due to :
A* in h e r ita n c e  o f th e  tendency C , lea rn in g  fe a r s  from p a ren ts
B. ea tin g  th e  same foods D, th e  mother being fr ig h ten ed
during  pregnancy
.90 , The laws o f  h e re d ity  were f i r s t  d iscovered  by:
A, Darwin C , Mendal
B, P a s te u r  D, G alton
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_91. M asturbation  in  adolescence i s  a sex-em otional d is tu rb a n ce  
which is*
A. p rac tic e d  only  by boys C# re sp o n s ib le  f o r  l i t t l e
em otional d i f f i c u l t y
B. a sign o f i n f e r io r i ty  D. an em otional problem needing
complex p s y c h ia tr ic  help
.92# I t  i s  d e s ira b le  to  know our in h e r ite d  c h a r a c te r i s t ic s  so th a t  
we can*
A# s tren g th en  our good c h a r a c te r i s t ic s  and guard a g a in s t our 
weak ones
B. keep our ch ild re n  from having th e  same c h a r a c te r i s t ic s  
C# compare them w ith o th e rs  
D# avoid them
.93# A p e rso n 's  h e a lth  and growth i s  determined*
A# e n t i r e ly  by h e re d ity  C* by both h e re d ity  and
environm ent
B. e n t i r e ly  by environment D, by th e  amount o f o n e 's
in te l l ig e n c e
.94 , The rep ro d u c tiv e  c e l l s  o f th e  f an a le  a re  ca lled*
A. spermatozoa C# o v a r ie s
B# ova Do corpus lu te a
.95 , During m enstrua tion , in  g en e ra l, most women should*
A. go to  bed Co g ive up a l l  bath ing
B* reduce u sua l a c t i v i t i e s  D. ca rry  on as  usual
_96o Seminal em issions in  the male are*
Ao normal C , harmful
B, sign  o f  d ise a se  Do caused by excessive p ro te in
d i e t
.97 . True h e re d ity  i s  understood to  account for*
A, s y p h il is  C , c o lo r  b lin d n ess
B. tu b e rc u lo s is  D, sp in a l cu rv a tu re
.98 . The substances in  the chromosomes which a re  c a lle d  th e  "b e a re rs  
o f  h e red ity "  are*
Ao an tig en s  C , genes
Bo hormones D« spermatozoa
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_ 99 . The u sual age f o r  th e  o n se t o f m enstruation  in  the fem ale is*
A. 9-11 y ea rs  C . 15-17 y ea rs
B. 12-14 y ea rs  D. Over 17 y ea rs
.100. A p ro sp ec tiv e  mother can make h e r c h ild  more m usical i f  she 
l i s t e n s  to  good musics
A. th i s  i s  t ru e  C . th i s  i s  probably f a ls e
B. t h i s  i s  probably tru e  D. t h i s  i s  f a ls e
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APPENDIX B.
STATISTICAL DATA USED FOR COMPUTING THE MEAN, STANDARD 
DEVIATION, AND PERCENTILE RANK OF TESTED GROUP
No. c o r re c t 1  Çf A M  i £ .
90-92 4 436 7 28 196
87-89 7 432 6 42 252
84-86 19 425 5 95 475
81-83 24 406 4 96 384
78-80 34 382 3 102 306
75-77 54 348 2 108 216
72-74 44 294 1 44
515
69-71 57 250 0
66-68 48 193 1 48 48
63-65 42 145 2 84 168
60-62 30 103 3 90 270
57-59 24 73 4 96 384
54-56 10 49 5 50 250
51-53 11 39 6 66 396
48-50 11 28 7 77 539
45-47 8 17 8 64 512
42-44 5 9 9 45 405
39-41 3 4 10 30 300
T o ta L  “  6 ^  ^
-5 6 -
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M
Mean
70 -  Mè.  X 3 . 
436
■ 70 -  ,335 X 3 , 
s  70 -  1 ,005, 
Mean = 68,995
P e rc e n t i le  Rank 



















Standard D ev ia tion
5266 -  ( .3 3 5 )
= V 12.0780 -  .1122
=yin9658
3.459 X 3
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APPENDIX C.
MATHEMATICAL PROCEDURE USED IN COMPUTING THE BI-SERIAL 
CORRELATION, ITS STANDARD ERROR AND THE CRITICAL RATIO
B i- s e r ia l  C o rre la tio n
« 70.237 -  67.359 % (^58) U 4 2 ) _
10.38 .391
® 2.878 X «2436
10.38 .391
= .277 X .623
= .17
Standard E rro r  o f B i - s e r ia l  C o rre la tio n
'M C .58) C .42) -  ( .1 7 )2
.391
V 436
1.26 -  .0289 
20.881
= .06
C T ltio a l R atio
70.237 -  67.359 
V  (.6 2 5 5 )2  + (.7 7 6 3 )2
.2 ,8 7 8
.997
•58-
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